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The FACT FTnucl Database is a thermochemical database developed for the nuclear industry. It
contains thermodynamic data for pure substances and parameters of thermodynamic models for
solution phases containing the following elements:

Th, U, Np, Pu, Am

+
Zr, Fe, Ru, Ba

+

Li, Na, K, Rb, Cs
+

C,N,O,I

+

He, Ne, Ar, Kr, Xe, Rn

(note: carbonates, nitrates, nitrites, cyanides, iodates, cyanates and the solubility of
noble gases are not included in the molten state)
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The FACT FTnucl Database can be used for the development of advanced nuclear fuels based on:

e Th, U, Np, Puand Am

e Oxides

e Carbides, nitrides and carbo-nitrides
e Metals

The FACT FTnucl Database can also be used for estimating the thermodynamic behavior and
phase relationships involving fission products (based on Cs, |, Zr, Ru, Ba and Rb, and including noble
gases Xe, He, Ne, Ar, Kr and Rn) and metallic claddings (Fe, Zr, C).

The FACT FTnucl Database must be used with &Ctsagem 6.3 or more recent versions, as it
fully uses the advantages of the Modified Quasichemical Model in the Quadruplet Approximation
(MQMQA) for the liquid metal-oxide-carbide-nitride-iodide solution, which is not implemented in
other software.

™
With th“age , materials design is made easier with the use of the EQUILIB and PHASE
DIAGRAM Modules which are based on the well-known SOLGASMIX Gibbs energy minimizer:

e Equilibrium, para-equilibrium and constrained equilibrium calculations

e Phase diagrams: T-x;, T-P(0,), T-ac, xi-P(0O,), isothermal and isoplethal sections, para-
equilibrium diagrams, enthalpy diagrams

e Phase transition targets (liquidus, solidus, eutectic, peritectic, boiling points, solvus/solubility
limits, etc...)

e Heating curves, boiling points

e Fixed potential calculations

The FACT FTnucl Database can benefit from all the capabilities of the software in the field of
materials processing:

e High-temperature reaction chemistry: carburizing, nitriding, vapour deposition
e “Open” system calculations

e Stream recycling

e Macro processing

e Amount and composition targets

Page | 3
FTnucl



Some calculated phase diagrams (FTnucl)
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Ba-U-0O
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Th-N-C
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log,, p(l,)/bar
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